Activation of the brain angiotensin system by in vivo human angiotensin-converting enzyme gene transfer in rats.
The possibility of the brain-specific expression of a component of the renin-angiotensin system was evaluated in the present study. We used the hemagglutinating virus of Japan-liposome complex to transfect human angiotensin-converting enzyme (ACE) cDNA, driven by the cytomegalovirus enhancer and beta-actin promoter, into the lateral cerebroventricle of male Sprague-Dawley rats. We evaluated the time course of hemodynamics, the tissue levels of angiotensin (Ang) II and vasopressin, and ACE activity. Intracerebroventricular transfection of the human ACE gene increased both blood pressure and heart rate. Transfected rats exhibited higher concentrations of brain Ang II and increased brain ACE activity. This activation of the brain angiotensin system was accompanied by increased vasopressin production. The increases in blood pressure and heart rate were abolished by intracerebroventricular administration of an ACE inhibitor or Ang II type 1 receptor antagonist. The expression of the transgene was widely distributed in the periventricular cell layer, the cortex, the hypothalamic nuclei, and the brain stem. Expression in the neuronal cells persisted for up to 14 days. Thus, this hemagglutinating virus of Japan-liposome method is a highly efficient system for gene delivery and is extremely useful for functional gene transfection. This novel hypertensive model may enable characterization of the functions of the renin-angiotensin system in the brain and determination of its role in the pathogenesis of hypertension.